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Summary

lii vi .KMMii . I.,
r\Mi'Hi n

. \i. A. $ Jrwi s. M. k- tlM)i New records of tin- cesinUe genu* l'\tiuf<<t<>hothnuni

( I .v|Miio.li\.ali.., Oiolunhr.iduO from Australian OMk-s. ftlfflft ft .SV?t\ S. iffjtf, 1240k I51-tt*3 ttl NtiWmbCA

t'\i'u<h>ioh<>iltriitm tilpStU'WA (Linton, 1X47) is reported from the Australian region lor tin- UIKI nine Irom

vu it my tyttvfrfi ol tclcosi fishes and is redescribed aiul compared with specimens From irffot ptlfo Of Ifr; rtWKrtd.

I'St'UiMoIwthrittm •"'> <Bik|ccs $ Sharkatu. £07ft| comh. run- fs rink-scribc-d based on specimens from the

Wtfiih ,\/?/;.\ xniiffii Knei <N: Steindacher, 1 M<if» Irom Queensland and hf assumed provisionally io the genu*

iW'tttlfMbinhritim. Tlv relaiionships ol' Pwuifatakothrium with other olorvlhriid genera are discussed. The

analysis ol
' anatomical features presented indicates (Ik- validity of lire gCflLK Pwudohihiiihrium and that [|

possesses an atypical bclcroaeanthous armature tonst.steni will) it> position willim Ihi* family Oiohoihriidae

DuilRis, OM2. The family Psendolobdlhnidae Palm, IW5 is dteivfoiv considered a synmym ot Oiobotlviidae.

Knv Wdftos: Ccswdcs. PWmw. new tewsi re

<//'//. Otnhnlhriidae-

onl.s. /\riiLlt>hihnffinmii ( >U>boflt> twit Jif^minh t)utfn>thrium

introduction

i osliwjo.s (lapewouns) ol' the order

Trypunoihyncha Diesing.. 1863 occurring in

Auslralian lishcs arc Mill relatively poorly known

since large numbets of potential host species as well

as geographic regions around the eonlincnt remain Io

he examined. Amongst the must poorly invesligaled

families ol this eCStodt order is the Olobothriidae

Dolll'tis, 1 042. currently represented in this region

only by QU)hntht'h\m mu^His lliscock. 1054

I lliscock ly.M) and ft>tvilwici*tnti)t tunophylhuit

(DltittTng. 1 8S0 )t Hov eridge & Campbell 10%).

In Ihe present paper, ihe occurrence of die genus

l
J \ault>tf>lH>ihruttn Dollfus. IV42. based m its uipy

known species. /' dipuwmn {Linton. I8VTL is

reported I'or the First tune in fishes hom northern

Austmliii. Otohnlhrintn 0/7/ Bilqces & Shaukul. I *->76

is alsit reported From lelcost fishes from Queensland

and is placed within the genus P\nt<fot(ib(itiinnttt.

Because Ihe dcluuinm ot' the genus and descriptions

ot both species included rfl this report are incomplete

(Bcvciidgc vt at REftl redeseriplions based 0|1

Australian specuueus as well as other specimens

available IV>r examination in museum collections aiv

IDtoparllllunl Ul Veit-riniirv Sh.-ikl-, the I iti^isii> nj VlulKuitnt*

IMikvill, VIC tflsi

I'Viiiiitmvni i<r liiritngy. Omivl-i^iiv ol Mj^iU'huM-iis Duiiiiinntli.

MiAlli Cnirfffiwnfl 2*^7U5 VHA
( '.'iiliv lor Vliuusc«i|«> & MKi.t.uialvsis. Hit' LiiiuTsu> ol

i.l.h.nslimJ Si L\iein QUI -JO/J.

provided In addition, the tasonomic relationships Cil

l'\; j iul<)ti>h<>thrimtt witliin the i'amily Oiohoihriidae

aiv reassessed.

Materials imd Metliods

C\*siodes collected by the authors were placed in

lap water lo induce evaluation ol ihe leniaclcs and

were then fixed with 10'v lormaldehyde or 7tW
elhanol. Specimens were subsequenlly stained with

Celcsline blue, dehydrated in an elhanol series.

cleared in methyl salicyluie ami mounted in Canada

bulsam. Tcnlaeles were clelached from strobiluc

using u scalpel and were Ihen mounted in glyceiior

jelly lor examination of the tentacular arnutlurc.

drawings were made using a Jill-2 Olympus

microscope with Noinarski interference optics, fiueil

with a drawing tube. Mcastiicmcnts are prescnied in

micrometres unless iUhciwisc stated as (he range

folk>wed by Ihe mean and number uf specimen*

measured in parentheses.

Specimens in the collections of Ihe Soulh

Australian Museum. Adelaide (SAMAh the

Queensland Museum. Brisbane (QMl. the Kriiish

Museum (Natural History). London tBMNIIi. the

Museum nalunial d'Histoire naturelle, l

J an%

(MMIN) and the United Slates National Kuasite

Collection, Washington (USNPC) were exaiuine.il.

A complete synonymy For /' tlipsaiinn wM
provided by Dollfus 1 l

u 42). Consequently. Ihe

it'l'erenees cited here are those in which novel hust or

geographic records are lisied including thi'se cued by
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Bates (J990) :
Records Such as those of Linton

( I9LU Pintner (1934). Joyeux & Bacr (1936) and

Southwell (.1913, 1930) which merely repeal

previously published accounts have been excluded.

Host nomencIalLire follows Paxton ft ///. (1989).

Robins & af. f|§9l) and Allen ( 1997).

Pseudotoboihnum Dollfus. L942

Type species ; P. dipsacum (Union, 1 K97

)

Pscitdoiolwtlir'mm dipsaami (Linton. 1897)

(FIGS 1-9)

Otohothhum dipsacurn Linlon. IS97, pp. N06-807.

pi. 64. figs 1-5 {hmuitimuts suhutrix (Linnaeus,

1766). Atlantic. North America. Massachusetts);

Linton. 1901. pp. 412. 451 {Pomunnmts saftatrix);

Linlon. 1905. pp. 329, 331. 375 (CmOVptffU?*
striciitt (Linnaeus. I75N), Atlantic. North America.

\

u
I

j

i n

! 3

i i"- I y Pscudutttbothriw) dipxucw} (Linton, I s^7 k l

Scolex. 2. Hothridial pii. lateral view. 3. Tentacular hulb.

showing itriuin of retractor muscle. Scale bars - 0. I mm

North Carolina) : Southwell. 19)2. pp. 270. 27S. figs

19 21 ( identified as O. fnsigtw ) (Epinephclus

undufosus (Quoy & Gaitnard, IK24) (=Serruttu*

undulosiis), Pantstnmuucus nigcr (Bloeh. 1795)

{=StomQTeiis nigerK Diagratnma i ttiwispttmtit

Ruppell. IK3S. Batistes spp.. Sri Lanka (illustrations

are not of O. dipsacurn): Linton. 1924, p. 2, 53

• Wmmkmm
mmm-

:'.,TA:v
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(=Ccrctnndtuhus sihoepft). Xiphias #Uidiits

(Linnaeus, l?5&), Atlantic. North America

[Ahiicnts schovpji (Walbaum. 1792) Massachusetts; Tnii'hhiotiis falvuuts (Linnaeus,

1758) (=M\itcropcnti falcuUi), Atlantic. North

America. Florida); Southwell, l°24. p, 4S9

, &jfttjt h

f %

mmw
i i hi':

/ % mm"\\<

I list' v :':": y? ,.A

Lottos'MSI
: !

? i, «j i
/ m

Figs 4-6, Vsi-uifoUfhoihrimn thpsnatin (Linton. 1897), basal and meiubasal tentacular armature 4. Antibothridial surface of

tentacle drawing origins of ascending hook rpw* with slight space between files I and I'm mctabasal region. 5. External

surface of lenlacle showing ascending rows of hooks from leli to right and band o\ booklets on hodiridial (right) side of

tentacle. 0. Boihridial surface of lenlacle showing band of booklets in centre with promineni space till cither side o( the

hand. Scale hars = 0.01 mm.



154 I. BEVERIDGE.R. A . CAMPBELL& M. K. JONES

( Efrinephehts tmdalusux, Dlagramma erassispinunu

Sri Lanka); Southwell, 1.929, pp. 291-292, 311, fig.

Al iEpinephehts undtilosus, Diagramma
i rn\ sispimwi, Suff'lamen fraenatus ( Laird I (e, 1 804

)

\=Bnlis!es mitts). Lutjanus dodeeaeanihus (Bleekcr.

1853); Lelhfmuh onuilus Valenciennes, 1830, Sri

Lanka, p. 311. Abalistes steliattis (Lacepexle, 1798)

{=Palistcs siellatus), Lethrimts ornatus,

Paraslnmutteus ttigetr); Yamaguli, 1952. pp. 69-70.

fig. 105 (Cliefidonichthys kumu (Cuvier, 1829),

Japan): Palm a ab, 1994, pp. 153, 156. 159, fig. 4
tCvnoi>lossns sene^alcnsis (Kaup, 1858),

Petroeephahis bane (Laeepede. 1803). Gulf Of

Guinea).

Otohotlmum [Pseiidotobofhrium) dipsacum:
Doll I'us, 1942, pp. 253-255, rig. 157 iPolyiwmus
tpiadrifilis Cuvier & Valenciennes, 1829) East

Atlantic, Africa (Congo))(identifiealion uncertain);

Cm/Reyes. 1973, 25-29, figs 1-5 (Balistes polxiepis

Sleinduchner, 1876, Pacific Ocean, Mexico).

Pseudolobolhrium dipsaeiun: Ward, 1954. p. 255,

fig. 8 {Sphyraena barracuda (Walbaum. 1792),

Miami, USA); Palm, 1995, pp. 102-103. 154 162

{Haemidon plumieri (Laeepede, 1 801 ), Brazil); Palm
el cd.. 1997b, pp. 71. 72, 75 (l

J setuhipeneus

maeuiaiits ( Bloeh, 1 793), Haemidon plunder/,

Atlantic, Brazil), 1997b, p. 84, figs Ic. Id.

Types: Holotype (larval) from Pomatomus saliuirtx

(Linnucus, 1766) (USNPC 4794).

Material examined:

From Australia;

from Abalistes si el fat us (Laeepede. 1798); 5

^:

8 - !

I il's7-9. Profiles ol hooks from the tcniaculurarmatuivofMvr«^i/«A/)////7/////*y//Mv/<7//?; (Linton, I §97), 7. Metabasal region,

bom leJL first hook in row, hook in middle ol row, hook near end of row, terminal hook of row. outer booklet from band
innei booklet from bund. 8. Hooks of rows 10-15 Irom the base, from left, first book of row 10. first hook ol row 15,

hook in middle ol' row 15, hook at end ol' row J 5, outer booklet ol band, inner hooklet of band. L
>. Hooks bom base o!

lentaele. from left, lobed hook on antibothridial surface, outer hook of band, inner hook of band. Scale bar = 0.01 mm.
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specimens. Heron island. Qld (QM G2I 7*0-32).

from Ctpliali'ffiotts tfiOWUltgW (Kuhl & van

I (assail, IH2X)' I specimen. Heron Iskunl Qld (QM
C"£M9ftty

ir.nit Lpiin'pht'fus sttilhis I Valenciennes. 1828): 7

specimens, (\»|x- Cleveland, Qld (SAMA 31342):

horn hlioplumw pfai\pl<TH> (Shaw .\L Noddu\

1792): -1 specimens. Cape Bowline Given. Qld (QM
('.:i2Ko, :i27«)'>i.

In>m Mt/hiirti imlhti (Cuvier. 18321: 2 specimens.

Cape Howling Green, QUI (QM C2I 2 1 66, 2 1 2X00).

from Mohtim nni:.nru (Jordan *Sc Snydci. 1001 k ?

specimens. Cape Moicton QUI (QM G2I27S5.

21 27°*);

from Nto&t Uafttitwu (Valenciennes. 1X35): I

specimen, Iforon Islam!. Qkt (QM Oil IWU,
from l\i>iuloc(muix dctittw (Blnch & Schneider.

I SOI }! 2 specimens Heron Island. Qld (QM G2l40ol.

frorri Pfirftvpfflrttis Ivfip&tAuA (lacepcdL-, 1X02): 2

specimens. Heron Island. QlcJ (QM G2I4%2>.

I'roni l't4 t 'tr<r(u>mtL\ nuuniufu.s (Bloch. I7 ( K)). I

specimen. Homn Island Qtd (QM G206%4);

from Hhinvnutiltits mHill&ltHtte (Bloeh &
Schneider, 1 801 r. 3 specimens, I leron Island Qld (QM
G^7*)3V5):

Imni CwitiioKttnht unin'hu (Ruppek IX36>- 2

iptil linens'. Gierke Heel, \VA (SAMA 3134.1).

From Indian Ocean:

Itoin tjtifwttis yihhtts iFoisskal, 1775); I specimen.

Hululc, Maldives (QMGL IQ3)S).

|-K»m kas| Al'riea:

liom ( <piHif'>i>t«>li,s vntuititi (Valenciennes. lfc2Ki;

I specimen. Zarr/ibai (BMNH N6I.63 120-5);

from l:pifiiphcins wit/uhun'oi* (Bfrx.1i & Schneider,

I «())), Ss|-H-Gn»Lns. Za.i/ibarfBMNII l%l .6.26.1 20-

5>;

hum l-piiwplntttf\ lattvina l
; oiv4.al. 1775: 3

^vc.mcns./an/ibanBMNH WM,&26.]20 5);

from hpimplii'iit.s rlilorosft^itut (Valenciennes.

IK2K). ) specimens, Persian Gulf iliMNII

IW 7 13 1 rsjE.

I rom Sri l.anka (Ceylon);

from Sitllhmii'n frttctutlu* tkatreillc iK(W]

\-ttnlfiMr\imtttl I ..peeimcntBMNH IWTI 1.15.3 3-

7):

from Afxilixii-.s swihims Ikaccpede. I7 1)S}: 6

specimens il-iMNH 1077.1 1.15.33 7):

lioiyi Mht'TllUS i*tiutlfi\ Valenciennes IK30: 2

specimens iliMNI I l«>77 11 15,^-2):

horn trthvhuts *pri I SptjtfflVM (BMNH
h>77.lkl:o>C62):

from l.pifti'plu'fus utt'iiilosits (Quoy &. Gaimard,

IN24) (=Vm//w.v mulnlnsns): 3 specimens (IIS.NPC

4 li8J6)

Puun S'ttUli AmertL-a:

from fhteniitlt'n pfnon^ri (Laccpedc. 1K01): I

specimen. Brazil (in personal eolk-etioii of 1 1- l^ilni).

Itoiii Nonh Atneriea:

I'nim I'omdtoiwis snitainx (kiniiaens. 17A6): rj^pf;

Irom Mxiteftipi'napltt'ihu Jordan & Swam. I8S4 H

specimens. New York Aquiunim (I is\I\. 3^777):

from Ilttt'muiiHt pttrrti (nesiiiaiesl. IM23) (
=

Nl'ohuuw's parru): 2 speeimens. New York At|uanniit

(USNI'C357S0. 357WI >;

Iron) C(tniht(h J fini\ snjfftuntn (Milehdl. IXI5): 2

specimens (I'SNPC 357S2);

Iron) C iiiuhulcrmis ftlitf'tllulUS ( Blocli. 1 7^6): I

Sfteeittiori; New York Aquarium (L'SNK." *5K52|;

Iroui (h vun\ cli<Y\tom (Bloeli, I7*:)!); I specimen

New York Aquarium iUSNK" 3.">7X3i:

from Harpr tufa Linnaeus. I7SS: I specimen. Ncv.

York Aquarium (USNI-r 35.S50):

fmivi $torp(H>iut piumicri Block. I7S 1
.): I specimen

(L'SNPC J5H51fc

Imm f)htrop, untth\ Cuvier & Valeneiciiiies. IK^i

(-Nt'owttviUs ttualisk I speeuueu. New York

Ai|iianinn (USNIK' B5KS3I:

fi-oin L<t<fmoluitHn* WXMUU(Waulbaum. 1792): I

spcciiiK'iu NewYork At|tiariuiu (USNTC ^>02Kl

Ih'scr/pnott

Meastiivmcnis Irom v\usiralian speeimens. Seolex

3.3-.i,() (4.2, n=M>) mm I0114P- maximum widih a(

posienor eMiemiiy ff.ftH R? 1 142, n-10) mm, pflrV

hothrldialiK 1.05-1,40 < I 28 n-10) mm. 2 holhridki

with thick margins, posieimr margin of eaeh

hoiliiidium wiih 2 promineni TosscUes: pais

vaginalis variable in IciiLilh. ilependini! upon siale ul

eoiiiraciionol specimen. I.HS 3,40 (2.58, n=IB) mm,

promineni longitudinal ivmscles between lenlaculai

shealbv bulhs elongate. 1.1^-1.70 (1.42. n-lO) mm
long. 0.204),^() (0.25. ii-10) mmwide, leiiLMh:widlh

intra 440-7 35 »5. t >2
l n^M)). postert«>rc\liemiltcs' ol'

bulbs directed laterally, lerminatiiii: al posierodaieral

margin of velum: prebulbar oigan absent: relraelor

muscle oiiymating from anterior halfol' internal wall

ol bulb; ran gfiind cells present within bulbs; scolev

ratio (pbo:pvat''pbulb - 1:1 .23; 1 . 10); s</«i|e\

craspedote. knjjlli ol \elum 0,26-0.50 OkV). n^lO)

mmlong, pygidimn 0.40-0.65 (0.54. n=10> mmlul^

1'ciuaclcs of iclativelv uniform diameter lor mosl »>|

length, without basal swellmy slivhtiy narrower aL

base. SO 150(1^0, n- 10) in diameter al base. 100 -M)

l M0, n=!0) in diameter m mela basal ivgion; I45t)-

23K)1 1040. n=IO) long when Inlly cxtendol. lapering

at tip. with appnu. 125 rows of hooks. Armature

hcieioaeanihous. hcterumoiphous: hooks hollow, no

disiincl basal atnialurc. Hooks .tnauged ill aseendmu

hall-rnws, rows bftginfVlg on antibolhridial surlace.

rctminalin^ »>n !H>thndial surface; slight spaee

belwecu hook Hies i and I' "h untiboihridia! surfaee.

mosl promineni between rows 6 aitd 20: numbLr ul

Imoks changes alony Lentaele: JO ww'y- lr<»m base, I • *
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Figs 10-13. Psattiofnhot/iriitiH arii (Bilqees & Shaukat. 1976) comb. nov. 10. Seolex showing lateral extension of posterior

region of pars bulbosa- 1 1 .
Botbridium showing bothridial pits (p) at posterior extremity of botbridiuni. 12. Tentacular

bulb, showing origin of retractor muscle. 13. Basal and mctabusal armature, bothridial surface, showing interlocking tiles

itf hooks at base and origins of ascending hook rows of nictabasal region. Scale bars = 10-12, 0.1 mm; 13, 0.01 mm.
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l-igs 14 IS. rsfiuhtobothriuw orii (Biiqeus & Shaukat, (976) comb. nov. Tenlaeular armature. 14. Metabasal region,

boihndiat surface, showing origins of hook rows. 15. Metabasal region, external surface, showing ascending rows uf

hooks on left am! band of booklets on right, 1 6. Metabusul region, nntibolhridial surface, showing central baud of liooklels

with Clanking file ol booklets on each side. 17. Basal region, external surface, bolhridi.d aspect with interloeking large

hooks on right hand side, bill-hooks on antihothridial surface on left hand side. 18. Basal region, oblique view oi

aniibothridial surface showing bill-hooks on anlihoduidial surface of base and origin of band of hooklels in metabasal

region Scale bar - 0.01 nun.
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I irwifcft per principal row. 20 rows from base. 15 hooks

pei row; 25 iown from huso, 4f) hooks per forty;

in* cease in number of hooks occurs .it origins of row*

mii uritibothridial surface: [lumber of hooks per row

diminishes towards lip ol tentacle: 110 rows from

base. 30 hooks per tow, 120 mws Iron) huSC 20 hooks
per io\v, Hooks change slightly in shape along

tentacle. At base, hooks on anlibothridial RttTfilCC

uncinate blade tips bulbous, bases broad, hooks 2.0-3 \

(28. n=U)J lonj.'.hase 12-20 (IK, n=IO); on bothrfdiul

surface ol tcniaelc honk lips ^harp. bases cloncalc:

from r.iwx 5 to !U, luniks If I ') small, uncinate. 2|'-JS

i26. ft=|()) lony. ba>c 21-25 f33 n=lilju blade

becoming much longei than base ahmg mw, larges!

hooks ol rows c!one.alc, falcate to IfllittgUlflr, 50-62

[fa uHO) lon-.b.r-e I 3-?0( 17, n=IOi; from tows 10

15. hooks l(l') diminish in size-, remain uncinate:

hooks 7(7'). X(X' i elongate. falcate to spinilorm; from

row 20 dtstally. hooks l(l') to 20 <20') small,

imenijii
.

with narrow h;^' and sharply rebated hook
lip, 13-191 If. u=tO) long, base 0-9 (7. rMtt> elosely

packed, hooks on internal and external stirl'aees

clone.. Uc. •-.piniliinii loneesl hooks of each row 52-67

(60, lias.lt]) tol» base 14 20 (IS. n-10); final file ol

liool,s of each prineip;il row 35-50 (44. n-10) lone,

bftSC S- i7 ( 13. n=IO). On bolhndial surface, distal to

row 5. space prcseni between tinal hook urprineipal

row and <_emial band of 10 files ol smaller hookleis

At hascof Icniacle. all hookleis ol bund uneinate. wilh

rlongaie base; in melabusal region. hQpktets ol ouler

files wi'h shori bases, 12-3f\ (35, n-IOt lung, base 8-

1 1 < I0. n=IO): tiooklets tif inner files teiuin clonealc

bases. 2d-44 (35. n=IO) long, base 12-22 < 16. n-l(0

liand ol booklets with I low of booklets lor eaeh

pttVCipftJ h<»'k row- arrangement of band oMiookleis

im>i perleelly reeular Ailull unknown

I'M ihlninfwihniiw arU
iHikiees.V Shaukat. |976t comb, nov.

(flGS 10- 1 H)

Oh'!'i>il,n>nti uni I3ilqees & ShankaT, l&lfi. p|>

I IV l?4. fig, I tAHlto M-tlv(ti\ Day. 1*71, Karachi,!,

/\/>c\ : School ol Parasitology, IVparimcnt ut

/ooloey. Umversiiy ol Karachi (noi examined).

\h<i. -attl . uttnttml;

Hi Attn ,\,tn\ s^nv/ny Oay, 1X77 : Pakistan ;; I

pet i men. Kaiuchr idenl hy Or \\ X] Rilqces.

BMNHI WWISI4-

hom Jn/*s ^ragfflf Kuer $ Steuidachnei. IK6&
Ausnalkv 3 specimens, Brisbane Qucco-I.imO, toll

M. K, Jaae*, s^.iw ('SAM A 282?H 22UJ49
(SAYl,\2>Ofiti.

Vti asiurmenis IVom •Xushukm specimens Scolc.v

3.1. 3.5. 4,1 mm long, maximum width in pais

vaginalis 0. 15.0 16, 0.22 nun. at posterior extremity

094 140. 1.23 mm: pars bolhridialis 0,45. 0.49.

0.55 mm, 2 bolhridia wilh distinct margins, posterior

(TtWrftiB ol each bolltridinm with 2 small but

prommenl lossettes; pars vaiioialts vai table in

length depending upon siale of contraction r\l

specimen. 2 74, 3 1 l._V50 mm; bulbs elongate. 0,50-

0.70 f 0.57. n=5 > Him long, 0. 1
5-0. 22 H) IS. n=5) mm

wide. leiiplh:widlh ralio i 73-3.68 (3.26. n=5). bulbs

direeletl almost laicrally. icnnmalini: til ptrsfem

Literal inatgin of velum; prebulbar uiViin jbsenl.

retraelor muscle onginabny in anterior cMremily c»l

internal wall of bulb, no daud cells present within

bulbs; seolev craspeilolc. length o\' velum 0.15 mm:
scolex ratio <pho;p\aL':pbulb) = l:b.24:LI4.

leniacles with disiinei basal s\vellm^. 50. 60 m
di.nm-iri at base. 40. 40 in diameler in meiabuMd
region. Armature heier.i.icauthnus. heteromorphoils;

books hollow; distinct basal arnialure. Uasjl

aonature with hooks hi') un boihridial Mirtacc

peatly enlarged, bases close to^'elher such Ifuu

blades inlerdieitale. 10-7CJ (57 n=IO) lor^gr, base 20-

liW&i ii-5), lluokson posterior pari "I inleinal ami
external suilaccs of basal ssvellinii anani:ed in c. Ml

rows: hooks spiniforni with narrow bases, |9-27 i22,

n=IO) Innt.'. \w,r 1-8 K>. n=10); anterior pjirl ol'b;..sal

swelling on both internal and external surfaces

devoid of hooks, l-Aieinal surface o I basal swcllitvj

with row of bill shaped hooks. 25-32 <2X, n-lt)i

Itmy. base 5-R (6. n=IO). Mel<ibasal armature; hook-,

arranged in as'.etidiii'.' hall row 1
*; rows begin nn

l»othiidial Surface, Lermittale on ami bolhndial

surface; 6 hooks per piiueipal rtwv: very sliuht space

between hook files I and |' on botbridial sih'laec.

Inninishinu in width pusieuoi'ly aiitl disappearing at

level of base. Hooks |j I' i large, unein.ne- 3H-35 iMl
n-=5) lout*, base IX-26 ilM. n=5,i. Uooks 2*l'l

iinor.ate. smaller. 19-^0(25. n-10) long, n.tse I
I Si

'

I 17. u=lt)i; Imoks 3(3'i erect, ui>L-uiate with -.Iiatplv

recurved lips and narrow bases, 17-32 (?:, u=IO)
lone, base 5-K (7, n=(0); books 4i4

(

) to 6(6
|

spinilorm willi veiv narrow bases and recnrvcLl ops

20 31 (25. n=!0) lony. base 4 10 (6. n^lO), On
anlibolhridial surface, space present beiwccu final

hook of principal owv (6(6")) \hm\ central band ..f

booklets. Outer file of hook lets. spini term. |7-?0<J3
n=-IOi lony. base 4-6 (5, n=ID). srinnaied Imin
ceniial band ol 4 files i»f spiminrm lnjoklels I

S -30

( \V n = i0,i K.u.i-, Imm- 4 o (5. u=l()i, Mnek mw ^>\

bor»kletspei pnncipal row, Adull uiilsnown

l)iscussi<n»

t\itulot<ih<>fltritt{u ilipKtHitm has Ixvn jew I

hy several authors Liniun (1X97) yave a bnel

drsuiptiiKi ol the species bul did not deserihe the



arnmitire in detail, apart Horn noting ihc closely

spaced titvvs u! hooks and the increase in uumhei »>l

hwilkfi per row alone tfio teniaeleThe redeseriptiou

provided by Cru/ Reyes t WJi wus more tietuded

Inn tlu: description of Ihe armature was hmilcd lo one

airl'acc r>f ihc tentacle that on which the hook rows

i ormuencc.

Palm W " f - l(#£H provided seaiirnnv electron

inieioiiraphs ol the armature, while Palm <1'>05)

provided a brief summary ol the morphological

leuluies o|" P. difmtt tttti and u re interpretation of its

armature He (IW. |007a) proposed thiu I lie

armature was ot" the typical hctcioaeanlhous IV pe

wilh 'he hook rows beginning Oil the internal .surface

and N'uuiii.diiiti on ihe external surface of Ihc

tenl.iele, vsithoul extra rows ol' hooks on the latter

surface. Ihe armature had previously Ken
considered u.\ be td the atypical hcieroacanlhous lypc

in which additional hooks are usually present on fee

external Mirlaec ol the tentacle t Doll his N42k On
the basis ol [hit re interpretation, Palm |I995|

eieated a new family, Pseudotoooihnidac, h>r [he

species, although lie cited it subsequently as

IVcitdolobotiiiiidae Ward l*>54" (Palm IWb. p.

75|. The euiTcm re-description ol" the species

pitividcs morphological evidence which v*»nirtu.liols

Pabu\ HWx IWal hypotheses. Firstly, the hook

rows in P 'Ji{>\t.uwti hcem on the antibolhndial

sni lace ol die tentacle and end 011 the bolhridial

mi lace, a feature winch has not been reeoided

ptevtuiisly in this species. In most trypanorhynchs.

I he principal muss begin on the internal surface add

icrmiiuue on the external surface iDollfus l°42;

tauiphett & fk'veridge \09Af. F\ceptioiis to this

patierii are the I'enera IColtireltti F.u/.ei $ Radujkovic.

19X9 and I'ttichnsunth-Ua Dotlfus. Wo, with 0»\vs

hceamune on the bolhridial surface of the tentacle

|< ampbell & Kcvcridee IM94- Hcvendee & Jones

20W), Palm el at. (

l

l W) and Palm ( IS^S. lies L55.

157 1 mistakenly identified Ihe anlibolhndial surface

as ihe externa! suifaee and the bolhridial surface as

ihc internal surface in descriptions of ihe armature.

Palm subsemienllv <IWb. fi».s k\d> idcnhlied the

hoihudial suifaee As the external surface.

The second .ijjmlicaiu feature- noted here tut the

first lime in ihr species, is the space beiween the

principal rows- ot hooks and llmse oeetipyine the

cento; ^\ the lioihridial surface of Ihe tentacle. This

>p;uv is clearly visible in various views of die

[\ 'uiade but may be obscured when detached

tentacles ate manipulated m glycerine (flu 5)<

rotnprc^suie SuflW ItuOk* ueaiiv-i ihe surface of the

LUl .acle. In addition tOllK -r-icc-. ohserved. thctc are

significant differences m shape between the hooks at

ibc ends ni die principal rows and ihose in die centre

of I he hodindial suila'.C uf ihc icniaele Mi^s 7. H}.

l-nrth. v u\cwus. die iiifcipictation advanced hue is

t„l-SfOI)t.SIKOMflStli:S IS',

thai the pimcipa! rows terminate as they approach

Ihc bolhridial surface and thai ihe booklets on ihc

biUhndial surface form a "band
1

", with each vow in

ihc baud concspondmu to a principal book row. This

interpretation conforms with the limited

observations ol I inton (lS97l and Dollfus il l J4ii

dial there are rtfJ ^W^ra' ij#V|A ol tnu.k.s ^fl Ihfl

btithridial surliice Ihe distinct "band" is a

clKtiacterislie ti' ihe poccdoacaiithous trvparint

hynehs in the system of Dolllus \ 1*421 lir Hie

otobothrioids in the system id Campbell .V

Reveridue fI l J L)4t and is a lealiue of the reUldJ

otobolhriid penir. PtWtftWtVxmiM Dolllns. t
c.»2 1

', in

which there ate dmv n>ws ol lukiklets ini cji.Ii

principal row (Beveriduc ^.V dnipbell I^QSJ.

C'nnseciiiently- R fityfiu >tm is an olubOfhvioid

irypauorhynch on die basis pi iis armaiure and t%

allied with f
J <u't'i!ntt>f\tnttu in the f.umlv

Otobothriidae, An additional family. Pseudn-

lohodinidae, is not ivt|uued and \^e ihcretorc place

Palm's t I9 1J5) family as a synonym ol Otobothriidae.

There are. nonetheless scvc'ial uniciue fealiucs in

tlie arniatnre of /' ttijMm ti&t. Mic dramatic increase

in numbers ol hooks per principal row alon^i the

leulucle has been reported Irom n»» mln'r

irvpauorhyueh eestode. The number o\ hooks in the

luiiH.ipal row is usually eonstain nt diminivln -,

ihstally al«>n^ the length of the ientaele. In addition,

il is unusual loi the final ^r penultimate hitf* ol the

principal onv to be the longest. iMially. the largest

liook is at llie commencement of ot in lite middle oJ

the principal row. Thus there arc adequate reasons

for maintaining P iffftfAWfn as an independent

species, Comparison v\' Australian specimens with

material in museum collections suggests that P
tli}>stifi<nt is a cosmopolitan species which is

irir.rpholo£ieally uniform throughout its jicoyruphic

mnce The malenal cvjimncil !Vi>m Australia and

other regions eonsiderablv expands the host cdflge "'

the species.

f)i>llfus i r<W2l sub-divided die^emm OinhitthriurH

inlu lwi» suh^cner.i .unt creeled the subgenus

P\ t <fhU>nfha(}irhmi twilli type species Q. dJpXiUWM)

prim.uily on (lie basis <if at mature The subgenus

Ottihfthriittii was characterised as havme cxlra

lutoks or hoi»|., rows on the external seat-ac o\ ttn

tenlaclcv wltile mPsptttfatnfMittirlum, Ihe numbers Of

houk row- wcie the same CM! bnlh surtaccs ol the

leutade Dnllfus (1*342) afot> noted that in

Pxt'uil<>H>ht>thriniH the bulbs were elomjaic. while in

<)!»hi,ihcium they wcie g(H)Ct^Jt> Sb'W* Yamaiaro

t |(J591 also subdivided f>/o/'0/////wj intu .ub-eenera.

basinv the division primarily on Ihe length^ "f the

bulbs and desiynaliivj. <> UlWOWAas Ibc i\pe -.pecacs

of the sub-genus P.WUlJtUithFiMtnunt uppaicruly

.n.al.tuk.ny die Ja.xoiiuiiuc dee»snm iti Pollli -

()042i SdtiMiih
| I<JR6) tVid noi accept Yamaeuo -



I, II
I liKVI UIlMil K. A .

i AYll'Ul i I & VI K !«>Ni \

[}*JS»3j shlxlivi.HMi while Campbell & Beverage
M'W-ii acceplcd (he sub-gtsners hni following

Yanmuti do-wo erroneously ened O. liimowi as

the ivpi' species of the sub genus P\ra<lnt<>lh>iimitm.

Srhnndi liyfcfo did ftOt recognise the Iwo will

g.cncra.

Cm/ Reyes (1973) redescribed O. ttipstwom jiiJ

considered ()t<>ih)thrium insi^tte Union. l°alS -y; its

'Anonym lor reasons which were not e\pl;»incd

( uiiNftjuenllv, 'tic filfiU lisi tor /! dtpsaroio yiven by

Palm 1 W?|i which follows Cni/kcyes ( lUJJJJ- ft a

composite, As M tHMxiu- is here regarded as a valid

species bused on ihe redescripinm In Hildrelh &
I umsden fhJSSj, Hie valid records ol fJ. tlipuuaoi

.<ie iheielorc ihose listed in ihe synonymy Dolluis

(KM2) reported us possible specimens of i>

c/ipsactan, plcroeerci collected from Pt>f met/no
i{itnihiji!i\ and Pra<-hulrtarn,\ otn<u<\ (Valenciennes,

l.x;*l> {-0(nprn-<t atttiia) from Poiruc Padron.
I mi-jo i=Zaio*>. Ihe illustrations ol the specimen-

(Dolllus IQ42. fly. 1 37 1 ftUgjfcefl dial \1k\ belong |il

UI1 niulescrtbed species related to (K ht\ji;nc, leased

or\ spceinh.ir-- ffOffl ihe same geographical region in

BilllAfe' collection (MNHXi. There tw no
^pccinicris ol P tltp.s'unitn in the Dollliis collection in

MNHNand therefore fttllQiH-' fl$b) records have

nut been included in ihe curreni lisi of hOH* «•! A
ilijy^iit tan.

Bikjo & Shaukai j l°76) described (A tf/fl based

on pleroeerci from Ihe musculature ol a eaifish.

\mt\ svnattts from Pakistan. They disnumiished u

lioni conveners primarily on (he basis u| number of

files of hooks anil ihe laterally divergent bulbs. They
did not. however give a detailed description of Us

.iriiulurc- The Ihree Australian specimens examined,

also from a cattish, Arias »nn'ffii, are identical tOXA
drit haseil on omipai 'isojis with a specimen in

UMNHIrom the t>pehost and locality, identified bv

In Bikjeev Bolh the scolcx shape and the armature

ire highly disltneovc. The par- vaginalis ft

extremely long \m\ .-.lender and ihe bulbs ox* tend

latctallv. as in Q. p<aetrans Linton, 1007, n
pvpluikas Polllus. I^Vaud (> /j//;.w Mnelds, 1 *JXS

Palm ( I
W.s.i e».i'>iik-rci.l n htrist ED be a synonym ol

{><!t,(r,t>t.\ tVtihftffwtum f*ciwlnto\ has a basal

swelling .utd distinctive basal armature as does

on'/, Huwever while the melaha-.al armature o! O.

/•< m r ""\ ont-,tsis ui jMiuopal rows of seven hooks

with i\ui intercalary hooks t3C[ween each row iPahn

19^5: Palm c; ui IsKM), (here are sis hooks in the

pnucipjl «>W ". <> &ft\ lollowcd by a file of hooks

1

'< o -.cpaiaU.d Irom Ihe previous lile by a tlfslind

MMee iliy. ho, In the centre of the amibothiidial

surlac »p| i'il lunlaele isabamloMiooklels lout liks

Vbilfci Ihe meiahasal armatnie ol (>. iirii differs

IhtfniiCj - loan c\c\y species of \}tt*t)Ajt)ftilm in

which tins Icaiuic lias Ikvu adi-epiaiely 0c5Crft*Cil ( 0.

fuucinms. (>, pephtikus, O, iw&gftt;, (f VitlltttMf}

Nuhhapradha, KJ55) bin ivseinl>les thai ol the eenera

f\< i!<i>>[<>hftthritttn and Pot'cHtiinixmiiih both of

which have bauds oPhooUcis on the cMernal sutlacc

of" the tentacle iPahn I^MS Beveralee (V:
( "amphell

l*-»o». ()h>h,nhritmi mil <Ui\\:\s tiom /* itip.wltw m
possessing a disinietivc basal swelhne and armamre.

as well as lacking an increase in the number olhooks
per principal row alottj: the lenlacle and having l]t£

rows ol hooks beginning tftri Ihe botbridial surface cJ

ihe lentaele truher than the anlibothridial vurlaev as

in /' <_lt('\<i<-mn. || differs Irom ftwcilniu istnmt ill

having only one row irf booklets per principal row
voni[>ared with ihree in Ptiet ihttu t\irnnt (fievei id^e

<V Campbell I49dl.

Vtohufhntiw am aNo resembles Pitt't Hinnaititmnt

om'tii. described by Palm ( |©5) lioni an

untdeniified eaifish from Papua New Guinea The
scolcv ill P ouifii appeat> Lo ilil'fer in having uul

evuvmely duck le^ument. I>i:in.u much broader in Ihe

pHIV vaginalis [().j5 mmin f. rfwtori* I) 17 mmin O
mil) and havine longer hulbs il.l ntm in /' one///'.

(I 57 mmin 0. ohm. The basal armature of the two
spceies |X icmarkahlv similar- They differ howcvei.

in that while l\ owm, has a cliamclle composed ol

Mi.ni'Mil.it hooks on the external surlace ol its

lenlacle, (>. aril has a band of booklets.

While it may be possible to advance arguments lor

the ereeliou o( a new "eJtus lo accommodate fci ftrfi

the exKleuo: <\( iwk monH(y|.ie genera wilhui Ihe

(}tobi?tlniid,ic. I^t-iuiolohaihrhim anti Paealum isitwti.

iv- well as unceriaiulies eoneenune, relationship.- witli

ihe fUiUtotypie uenits PtitulouninmnnL k-.nK us iu

adopt a cofKcrvaUve ..(.pi.Kich in allocaltng 0, aril to

the eenus ru-tu(<>it>ht>!hnttt>i, "Ihe definition of the

yenus niusl now include specie- with and without ;i

bnsal armature and with ihe hook rowsorhzinaini 1 <„•

cithet Ihe holhiiJial or :uuibol|iridiul ^iuface-- o| die

teniae !e_ rhc ke\ feature which distinguishes

Pu tttfnifiholPtittnt from (Jiuhnifa-imn remains the

character aletiulled by Molllus (3W), namely that

the number of rt>ws of hooks on the external surhtee

of Ihe lentaele is the same as on (he internal surface

in Psriuiumhi'lhrmw whereas ihcre are more nitw

on Oie extenal .solace m (Jtf/hitltrnto,

l^t'ttiJi'h.'ha/innun tauJ Pat < thou iMtvm NMh dilter

from ut,,hnrlafHto m tMissessniy a band of booklets

nil llle tcnlucle rather than a single row ol' in ,

mlerpolaled beUeen the inteaakov \{\W%.

Psritili'it'Pathrntiti differs from Pacciluafistnnn iu

possessing one tow of band hooks per principal o-w

i_ompaicd with three row.-> of hand hooks in

Ptnxilaiu'istnan. All ihov ^eitcia diflcr Iom,,

P<ntili>a<-at}tht,w which possesses a chauietle in i'
[

nielabi»s«il ic.yntn, Details ol Ihe slo^bila as well as

ihe addition o\ new .--pccies to these genera may
lacthUUV Iheelanl'ieaiion nflhCJl relaliunships which
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ivniain obscure- ui the present time

The genus Pst'tn!t>ft>h(Ohriiiin. as described hers,

includes tWli distinctive species of eeslodes.

lOtCJ UK-dune bclween Oitihoihrmtti and

Pott iiaiiciMniHt. It may ultimately need to he

dismembered, but indicates a hitherto unsuspected

decree of diversity within I he Oloboihriidae,

suggesting that additional novel species a wail

discovery. \ revised generic diagnosis is given

below.

Psiiuioh'bothriutH Dolllus, 1842

ihfimtinti

Oloboihriidae Oolll'iis. 1442 Scole\ ernspcdole.

Two bolhridia with pan of fusselles on posterior

matvin- Pars vaginalis elongate. Bulbs elongate:

retractor muscle urigj1Mtvtl£ from aiucrior pari ol

l)Ulbi piebnlbar organ absent. Pars posibulhosa

Hhswili Armalurc hciemaeunthous, lieieromorphoLis:

linoks hollow- Distinctive basal armature present or

absent. I look unvs begin m bolhridial 01"

anlibotbridial surfaces o\' tentacles, terminaiL- on

opposite surface of tentacle; space present between

principal rows and band ol booklets on bolhridial or

anlibolhridial surlaiv tfl tenlaclc; band regularly

arranged, with same number <>l rows as principal

rows.

Type species: P. diffxavilM i Linton.. IS l )7).

Other species: ft urii (Bik|ces & Shuukut. frTffil

comb. nov.
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Ketei

Amis. U \< lt^'7) "Mannr lisht-x ol Tiopiial Auslrulia

and South b.oi Asia, iWcNicrn Australian Muslim.
Perth i

Uaiin. ft. M. W0> \ L'ktklfcl ilf the tivpanorliyiKha

(Maivholininuir-;: ( e.-aodai of the swuld' i IU35 lUSs,,

\,,i, \tttv Walts /oot. Sn. No. I. 1-218

IfhVi I'.inoi , t. (V r Aofuia t . R. A. ( IWio New records and

M'dcsciipllOlls irf OV|KUMH|tVllfh LfsUiUl-'S tfrtffl

Auttnlliun f\\\v\ Rw> S. \„\t. Mus. 2<>. 1-22

fepAMt II- W.( I4W) Preliminary

i.liul'sitc :Mi;itvsis M g*?nera ol the a->maV nnlci

liypanorlivmlta U.c-am.'. IX6.V $wr, Patdtitfli 42 32-

ft IuiM s, M. K. i?0M0> />/>'• hri.sihutflht

sfumiiicm ii sp. iCOKlntlii ' Tiypanorh>ndia) Hum
\n-.irjli;in Uavvatid nint rhinobutid rays. Ihiit- 47. 1 -H

lUl.'jri-s, 1 , VI. iV. SllAOk VI. N. I 0)7(0 (Jtohnthriwn iirii t|1

ii in (he Hsh Arm:- «>rntt\ (Ouyj m>ltt Kaiachi CQUfiL

\.'w,. Pakt\T(m2J, IIU-UH,

CftMFHHI R- A- & tilAMttlMa. I. (1-^41 ©itffr

hvpniiorhynctiu DliKtTt|l, IH«3 pp. 51 |4W //' Khalil, I..

P.JjOflW A & Dr;i5 lv A- ii;Us>"Kc>:i U' the r.Minl'.^

mi VutUbraivs i r'AU liiieiaainnial. AVallin^tonli.

t'ki /- U\ M s. \. (, t
1 !?.**) L'eslod^s i|r peecs Jc Mcstoj I

I-:. .IfscopuiHt JAl stih^eiK'io Ottthttthti ""

WsmdolfiMhritmi) Ooltius. IV42 y Uc la cvpcvjc

Otoht'ttinttM i/'.l ilw.sarwH LiDfnn, ISU7. ,\^f/. A).v

ftVl/L /'>m A
1

./, rWfrtft* W*V/('41 *-
'

>"'">' 44, 2> 3-J

1) i - Is I', i I'M" 1

) blade.-, eritii|u>-s -<>. ies

ioliaiiivtK|iiL's itn VlitsvMini de l'Hl"i\, Ar< !). Mtc>. wtl HixL

/MA. /
J
fU/A. ii

,

v(
;

>: I*), t--l6n

Min.ki mi. M. IV & I l MHW'-. 1^ 1^ ' HWj IX^tTipmii «^l

tHiihoiUmnti i/iwl'/h pl^niLtTcus i(.'<'si«t.l;i:

livpvMMHliviirlno ffnd ih incidt'i'co in eaVUnh 0\iio Hie

Clllt'Ol 1 iHn>.t.iiu ftwf IfPftmtilM Six. Witvh. S2. 14-

50,

H|S. ( ,r'K, 1 l> U-ftS^J A tft'M ^IL'UCS 111 Ottthofltriuw

(I Vifoilii I rypaiipj'lmwlw) l^win ^TiiflrkRdrt bst'os.

fitWSiWltift) 44. to 70.

enees

JoVlU\. C". & HAt u. .1. CJ. i|U3<i) CVsIoiIl-s. /-.(»*^ iA

/r ( //,r/-3U. I-UIT

Union. L. \'\W1] Nuli^ On Laval bUMlodti parasili.^ ol

Ii -lu-s. fm\ tt s '- ^"- W^ia |9, ;s7-s^ I

i l
l M)t > I'aramU's nl bslies ol llw Wood's Hole

rL-v.on. /^//A V. V CWnr/tf, Wrfi r/vflw. L8W, 405 l'>:

liyflSj Carasitcs ol lishes Of H^jmU-o, Nooh
Carolinu. Hull. Hue f'nh. 1904, 3ZM2&

( |0I3» fVM.nla pp. 5HS SH9 fil Summer, K H

Osburn. R. C. & C ole. b, ,1. tb.ls) \ OJtfjDgUtf ol Ua

VUuinr lamia ol Woods Hole and Vkinlly, Pari II"

llUillcnn ol'the Buivan of Fishciies, Washinploio,

( 1424) NoU's.m Lvsioik- pauisHr-, ntshOfJW ami

nhom. PrtU* (' & A
1

'//. Mus. 64. I HI.

P\im H. I t

l >
l i5) LiiilcrsLkluin-Jcil /ui ^vsiinialik voir

KLi-,stlhaiKlvariiK-Mi 'rsimla : TivpaOuihynchal ;ms

ailaiili^lK-n histhen. /^< ;. fttMH, \h't'tt-'\L Kn' 275. I

2.1S

(l i Hi7a) An allt'llMinc ^lassiiuahtui ul

1 1 vpauorhynch ci'^i<"l'-' co.i,hJi*i m;j m£ lenlaeulai

a iiimUjic .*-• hain^ "I lilllilvd mt|«nlaiiLu S\\l, /'.//wv/f/.

37. Ml
"

I |997bl 'IrvpamaliyiK-li CCTiklClw of

eoimiioivi.il tV-hes from noKheaM Hra/iliju i-oasial
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